Lysosomal ubiquitin and the demise of Mycobacterium tuberculosis.
The antimicrobial activity of macrophages is mediated by both oxidative and non-oxidative mechanisms. Oxidative mechanisms include the action of reactive oxygen and nitrogen intermediates on bacteria. Non-oxidative mechanisms include the maturation of the phagosome into an acidified, hydrolytically active compartment as well as the action of antimicrobial peptides. Mycobacterium tuberculosis parasitizes the host macrophage by arresting the normal maturation of its phagosome and resides in a compartment that fails to fuse with lysosomes. When bacteria are unable to regulate phagosome maturation, such as in activated macrophages, they are delivered to lysosomal compartments, where they are killed. Recent data indicate that the antimycobacterial mechanism of the lysosome is due in part to the action of ubiquitin-derived peptides.